The ADM-Aeolus L2B horizontal line-of-sight wind products are discussed, including a brief introduction to the L2B processing methods. Realistic simulation of Aeolus followed by the Ground Segment processing chain is used to assess the expected error statistics of the L2B winds. Examples of the L2B winds simulated from realistic atmospheric cases are discussed. The aim of the paper is to give potential users an impression of the expected characteristics of Aeolus mission's main product.
INTRODUCTION
ADM-Aeolus is the fifth satellite to be launched in the Living Planet Programme of the European Space Agency (ESA) [1] . The mission's objective is to provide profiles of high-quality wind observations from the surface to around 30 km altitude, using the Doppler wind lidar instrument ALADIN (Atmospheric LAser Doppler Instrument) in a near-polar sun-synchronous, dawn-dusk orbit. The wind information is the horizontal line-of-sight (HLOS) component, in the off-nadir direction at 35° and perpendicular to the satellite's velocity. The mission is intended to have a minimum lifetime of three years and is expected to be launched in late 2017.
The European Centre for Medium-Range Weather Forecasts (ECMWF) is closely involved in the Aeolus mission because the assimilation of the wind products is expected to significantly improve our weather forecasts, if the mission requirements [3] The L2B processing software is portable, easy to install and is freely available for users to download from: https://software.ecmwf.int/wiki/display/AEOL/A DM-Aeolus+Level-2B+Processor+Package ECMWF will generate the L2B products during the exploitation phase in near real-time as part of the Ground Segment and will provide the products to ESA for further distribution and archiving. ECMWF will assimilate L2B BUFR product in the global data assimilation analysis, if forecast skill is demonstrated to improve. Related to this is the Level 2C product; which provides vector winds from the ECMWF analysis after the assimilation of L2B winds.
ECMWF has over the years been involved in observation impact studies to assess the potential impact of the Aeolus data. We expect the Aeolus mission to have a positive impact on the analysis and forecast quality, in particular the improvement of winds in the tropics and in the upper troposphere [4] .
This work also demonstrated that HLOS winds can provide around 70% the impact of full vector winds.
We now provide an assessment of the Aeolus L2B HLOS wind observation accuracy and precision from realistic simulations and the application of the Ground Segment processing chain.
SIMULATION METHODOLOGY
We have employed the Aeolus end-to-end simulator (E2S) and the operational chain-ofprocessors Level 0, 1A, 1B, CAL suite, and 2B) to investigate L2B wind errors in realistic atmospheric scenarios. The atmospheric inputs to the simulator, i.e. our reference "truth", are derived from ECMWF global model short-range forecasts at resolution TcO1279 (~9km horizontal grid spacing). The E2S atmospheric inputs are:  Temperature, pressure and molecular backscatter and extinction coefficients derived from these fields  Particulate backscatter and extinction coefficients derived from model cloud liquid and ice water content using a basic parameterization and assuming a constant lidar ratio of 20; aerosol optical properties are not considered The optical properties and wind inputs to the tropical simulation are shown in Figure 2 and Figure 3 . 
. The end-to-end simulator input HLOS wind derived from the ECMWF model forecast i.e. truth to assess L2B winds against. Unit:m/s
The resulting L2B HLOS wind error statistics are examined. Interpreting these L2B error statistics comes with the caveat that the Aeolus simulator is probably not accounting for all sources of instrument noise and hence this will be an underestimate of the real Aeolus error statistics; however there are no known major deficiencies. N.B. this simulation was done with the old higher orbit (408 km) rather than the 320 km which was recently chosen.
LEVEL-2B HLOS WIND RESULTS
The resulting L2B Rayleigh-clear and Mie-cloudy HLOS wind observations are shown in Figure 4 and Figure 5 which should be compared to the "truth" HLOS wind of Figure 3 (N.B. the same scales are used for comparison). Aeolus provides a blocky and somewhat noisy view of reality due to the resolution of the observations and the signal-to-noise ratio (SNR). However Aeolus Rayleigh winds are still able to capture the equatorial wave at 100-200 hPa (50 m/s feature in the middle of Figure 3 ) very well. Also, notice the complementary nature of the Rayleigh and Mie results in terms of coverage.
Aeolus should substantially improve the upper troposphere and lower stratosphere wind observation coverage in the tropics compared to the status quo. The plot of real observations actively assimilated in the ECMWF analysis for this case is shown in Figure 6 (the logarithmic pressure axis and latitude axis is chosen to roughly match the lidar cross-sections for comparison). There are 3700 real observations (mostly AMVs) of u-component wind (in a 20° longitude section) versus ~2000 expected L2B Rayleigh-clear winds (for the Aeolus "curtain").
Only the lower portion of the equatorial wave is sampled with the current wind observing system (and there are gaps around 500-600 hPa). Therefore Aeolus will provide the only direct wind information for the NWP analysis of these upper troposphere/lower stratosphere equatorial waves (apart from a few radiosondes). The expected Aeolus L2B wind error statistics are shown in Figure 7 ; from a large global sample of realistically simulated data (5.5 orbits); point wind values are considered as "truth". The key features are that L2B Rayleigh-clear error standard deviation is around 3-5 m/s and Mie-cloudy around 1.5-2 m/s, with systematic errors generally less than 0.5 m/s. However note this used "best case" calibration files (worst case systematic errors have been estimated separately to be around 0.5 m/s). The L2B random error magnitude depends on the size of horizontal accumulation (grouping length) used in the processing; this dependence in shown in Figure 8 . It is clear that much lower random errors are achievable with the Mie winds compared to the Rayleigh for small horizontal accumulations (e.g. 20 km). The Rayleigh random errors reach a minimum around 400 km accumulation (counteracting the Poisson noise). However not shown here is that the mean errors increase above 100 km averaging due to smoothing the horizontal wind shear across jet streams. In practice at ECMWF we will probably choose around 100 km for the Rayleigh and around 30 km for the Mie grouping length.
CONCLUSIONS
The simulation studies show that Aeolus L2B HLOS winds are looking promising in terms of random errors, systematic errors and sampling relative to the current observing system to achieve a significant positive impact in global NWP, particularly in the tropics where upper troposphere/lower stratosphere winds are very much lacking.
